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In the Claims 

Please amend and add the following claims according to the following listing of claims under 37 CFR 
1 .121 . Please amend the claims according to the listing of claims. 

Listing of Claims under 37 CFR 1.121 (revised): 

1-2 (CANCELED) 

3. (CURRENTLY AMENDED): A process for identifying one or more bi-allelic markers linked to a bi- 
allelic trait-causing polymorphism in a species of creatures, comprising the acts of: 

a) choosing two or more bi-allelic covering markers so that a CL-F region is systematically covered by 
the two or more covering markers, the CL-F region being a collection of points on a two-dimensional 
plane, the two-dimensional plane having the two orthogonal dimensions of chromosomal location and 
least common allele frequency; 

b) choosing a statistical linkage test based on allelic association for each covering marker; 

c) choosing a sample of individuals for each covering marker ; 

d) obtaining genotype data/sample allele frequency data for each covering marker and the sample 
chosen for each covering marker, and obtaining phenotype status data for the trait for each individual in 
the sample chosen for each covering marker; 

e) calculating evidence for linkage between each covering marker and the gene trait-causing 
polymorphism using the statistical linkage test based on allelic association chosen for each covering 
marker and the genotype data/sample allele frequency data for each covering marker and using the 
phenotype status data for the trait for each individual in the sample chosen for each covering marker 
obtained in d); and 

f) identifying those covering markers as linked to the trait-causing polymorphism which show evidence 
for linkage based on the calculations of e). 



Amendment/Response for Application No. 09/623,068. Applicant(s) MCGINNIS ET AL. 3 
June 29, 2004 

4. (ORIGINAL): A process as in claim 3, wherein the CL-F region is N covered to within a CL-F distance 
5 by the two or more bi-allelic covering markers, so that each point in the region is within the CL-F 
distance 8 of N or more of the covering markers, wherein 8 is equal to about [ 8ct_, 0.25] or the 
equivalent thereof, 5cl is equal to the largest chromosomal length, computed by any method, for which 
linkage disequilibrium has been observed between any polymorphisms in any population of the species, 
N is an integer greater than or equal to 1 . 

5. (ORIGINAL): A process as in claim 4, wherein the CL-F region includes 81 percent or more of the 
centerpoints of the matrix centerpoint lattice of a CL-F matrix, the number of cells in the matrix being 
greater than or equal to three, wherein the matrix has R rows and C columns, each cell of the matrix 
being of length L M c and width W M c, and Lmc being less than or equal to about 28cl, and W MC being less 
than or equal to 0.5, 8 C l is equal to the largest chromosomal length, computed by any method, for which 
linkage disequilibrium has been observed between any polymorphisms in any population of the species, 
there being N or more covering markers in each cell of 81 percent or more of the cells of the matrix, N is 
an integer greater than or equal to 1 ; the covering markers being distributed over a chromosomal region 
of interest, the region of interest being approximately the smallest chromosome interval that contains all 
of the covering markers, and the covering markers comprising essentially less than all of the 
polymorphisms in the region of interest. i 

6-7 (CANCELED) 

8. (ORIGINAL): A process as in claim 5, wherein the covering markers are substantially evenly 
distributed across a chromosome or a chromosomal segment, and wherein there is a subgroup of one 
or more of the covering markers, and each of the markers in the subgroup is chosen without substantial 
preference for the least common allele frequency of each of the markers in the subgroup being close to 
0.5. 

9-19 (CANCELED) 

20. (PREVIOUSLY AMENDED): A process as in claim 3, wherein there is a subgroup of the covering 
markers, and the markers in the subgroup are a majority of the covering markers, and each marker in 
the subgroup is an SNP, or a bi-allelic marker equivalent formed only from one or more SNPs. 

21 . (PREVIOUSLY AMENDED): A process as in claim 20, wherein the process comprises the use of a 
computer program. 
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22-32 (CANCELED) 

33. (ORIGINAL): A process for obtaining genotype data/sample allele frequency data for each bi-allelic 
marker of a group of two or more bi-allelic covering markers in the chromosomal DNA of one or more 
individuals of a sample, each individual in the sample being a member of the same species, comprising: 

a) determining information on the presence or absence of each allele of each bi-allelic marker of a group 
of two or more bi-allelic covering markers in the chromosomal DNA of one or more individuals of a 
sample, a CL-F region being systematically covered by the two or more bi-allelic covering markers, the 
CL-F region being a collection of points on a two-dimensional plane, the two-dimensional plane having 
the two orthogonal dimensions of chromosomal location and least common allele frequency; and 

b) transforming the information of step a) into genotype data/sample allele frequency data for each 
marker of the group. 

34. (ORIGINAL): A process for obtaining genotype data/sample allele frequency data as in claim 33, 
wherein the CL-F region is N covered to within a CL-F distance 5 by the two or more bi-allelic covering 
markers, so that each point in the region is within the CL-F distance 5 of N or more of the covering 
markers, wherein 8 is equal to about [ 5 C i_, 0.25] or the equivalent thereof, 8 C l is equal to the largest 
chromosomal length, computed by any method, for which linkage disequilibrium has been observed 
between any polymorphisms in any population of the species, N is an integer greater than or equal to 1 . 

35. (ORIGINAL): A process for obtaining genotype data/sample allele frequency data as in claim 34, 
wherein the CL-F region includes 81 percent or more of the centerpoints of the matrix centerpoint lattice 
of a CL-F matrix, the number of cells in the matrix being greater than or equal to three, wherein the 
matrix has R rows and C columns, each cell of the matrix being of length L MC and width W MC , and L M c 
being less than or equal to about 25cl, and W M c being less than or equal to 0.5, 5 C i_ is equal to the 
largest chromosomal length, computed by any method, for which linkage disequilibrium has been 
observed between any polymorphisms in any population of the species, there being N or more covering 
markers in each cell of 81 percent or more of the cells of the matrix, N is an integer greater than or 
equal to 1 ; the covering markers being distributed over a chromosomal region of interest, the region of 
interest being approximately the smallest chromosome interval that contains all of the covering markers, 
and the covering markers comprising essentially less than all of the polymorphisms in the region of 
interest. 



36-37 (CANCELLED) 
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38. (ORIGINAL): A process for obtaining genotype data/sample allele frequency data as in claim 35, 
wherein the covering markers are substantially evenly distributed across a chromosome or a 
chromosomal segment, and wherein there is a subgroup of one or more of the covering markers, and 
each of the markers in the subgroup is chosen without substantial preference for the least common 
allele frequency of each of the markers in the subgroup being close to 0.5. 

39-49 (CANCELLED) 

50. (PREVIOUSLY AMENDED): A process for obtaining genotype data/sample allele frequency data as 
in claim 33, wherein there is a subgroup of the covering markers, and the markers in the subgroup are a 
majority of the covering markers, and each marker in the subgroup is an SNP, or a bi-allelic marker 
equivalent formed only from one or more SNPs. 

51. (PREVIOUSLY AMENDED): A process for obtaining genotype data/sample allele frequency data as 
in claim 50, wherein the process comprises the use of a computer program. 

52-77 (CANCELLED) 

78. (ORIGINAL): One or more copies of a set of oligonucleotides, the set of oligonucleotides being 
substantially complementary to a group of two or more bi-allelic covering markers of the same species, 
wherein the group of covering markers systematically cover a CL-F region, the CL-F region being a 
collection of points on a two-dimensional plane, the two-dimensional plane having the two orthogonal 
dimensions of chromosomal location and least common allele frequency. 

79. (ORIGINAL): One or more copies of a set of oligonucleotides as in claim 78, wherein the CL-F 
region is N covered to within a CL-F distance 5 by the two or more bi-allelic covering markers, so that 
each point in the region is within the CL-F distance 8 of N or more of the covering markers, wherein 5 is 
equal to about [ 8 C l, 0.25] or the equivalent thereof, 5cl is equal to the largest chromosomal length, 
computed by any method, for which linkage disequilibrium has been observed between any 
polymorphisms in any population of the species, N is an integer greater than or equal to 1 . 

80. (ORIGINAL): One or more copies of a set of oligonucleotides as in claim 78, wherein the CL-F 
region includes 81 percent or more of the centerpoints of the matrix centerpoint lattice of a CL-F matrix, 
the number of cells in the matrix being greater than or equal to three, wherein the matrix has R rows and 
C columns, each cell of the matrix being of length L MC and width W MCl and L MC being less than or equal 
to about 25 C L, and W MC being less than or equal to 0.5, 5 C l is equal to the largest chromosomal length, 
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computed by any method, for which linkage disequilibrium has been observed between any 
polymorphisms in any population of the species, there being N or more covering markers in each cell of 
81 percent or more of the cells of the matrix, N is an integer greater than or equal to 1 ; the covering 
markers being distributed over a chromosomal region of interest, the region of interest being 
approximately the smallest chromosome interval that contains all of the covering markers, and the 
covering markers comprising essentially less than all of the polymorphisms in the region of interest. 

81-82 (CANCELED) 

83. (ORIGINAL): One or more copies of a set of oligonucleotides as in claim 80, wherein the covering 
markers are substantially evenly distributed across a chromosome or a chromosomal segment, and 
wherein there is a subgroup of one or more of the covering markers, and each of the markers in the 
subgroup is chosen without substantial preference for the least common allele frequency of each of the 
markers in the subgroup being close to 0.5. 

84-94 (CANCELED) 

95. (PREVIOUSLY AMENDED): One or more copies of a set of oligonucleotides as in claim 78, wherein 
there is a subgroup of the covering markers, and the markers in the subgroup are a majority of the 
covering markers, and each marker in the subgroup is an SNP, or a bi-allelic marker equivalent formed 
only from one or more SNPs. 

99. (PREVIOUSLY ADDED): A process as in claim 4, wherein there is a subgroup of the covering 
markers, and the markers in the subgroup are a majority of the covering markers, and each marker in 
the subgroup is an SNP, or a bi-allelic marker equivalent formed only from one or more SNPs. 

100. (PREVIOUSLY ADDED): A process for obtaining genotype data/sample allele frequency data as in 
claim 34, wherein there is a subgroup of the covering markers, and the markers in the subgroup are a 
majority of the covering markers, and each marker in the subgroup is an SNP, or a bi-allelic marker 
equivalent formed only from one or more SNPs. 

1 01 . (PREVIOUSLY ADDED): One or more copies of a set of oligonucleotides as in claim 79, wherein 
there is a subgroup of the covering markers, and the markers in the subgroup are a majority of the 
covering markers, and each marker in the subgroup is an SNP, or a bi-allelic marker equivalent formed 
only from one or more SNPs. 
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102. (CURRENTLY AMENDED): An apparatus for obtaining genotype data/sample allele frequency 
data for each bi-allelic marker of a group of two or more bi-allelic covering markers in the chromosomal 
DNA of one or more individuals of a sample, each individual in the sample being a member of the same 
species, comprising: 

a) means for determining information on the presence or absence of each allele of each bi-allelic marker 
of a group of two or more bi-allelic covering markers in the chromosomal DNA of one or more 
individuals of a sample by sensing the presence or absence of each of one or more true alleles of a 
group of true alleles by using a hybridization reaction with an oligonucleotide that is complementary to 
each of the one or more true alleles , a CL-F region being systematically covered by the two or more bi- 
allelic covering markers, the CL-F region being a collection of points on a two-dimensional plane, the 
two-dimensional plane having the two orthogonal dimensions of chromosomal location and least 
common allele frequency; and 

b) means for generating a physico-chemical signal that indicates the presence or absence of an allele in 
the chromosomal DNA. transforming th e informat i on of m e ans a ) i nto g e notyp e data/sampl e al l e le 
fr e qu e ncy data for e ach m a rk e r of th e group. 

103. (CURRENTLY AMENDED): A process as in claim 3, wherein the CL-F region is for a species and 
a population and the population is a group of individuals as in the field of population genetics, wherein 
th e cov e r i ng markers ar e chos e n with att e nt i on to mark e r alle le fr e qu e ncy and the choice of covering 
markers is based on using uses similarity of marker allele frequency and possible trait-causing 
polymorphism allele freouencv to increase the power of an association based linkage test to detect 
evidence for linkage, wherein the choice of covering markers is not based on the assumption that a 
covering marker is the trait-causing polymorphism, wherein an essentially one-dimensional panel of 
markers for an association-based linkage study is not chosen, wherein the essentially one-dimensional 
panel is any panel not based on using similarity of marker allele freouencv and possible trait-causing 
polymorphism allele freouencv to increase the power of an association-based linkage test to detect 
evidence for linkage and wherein the essentially one-dimensional panel is based on using increased 
diseguilibrium between a marker and possible trait-causing polymorphism to increase the power of an 
association-based linkage test, wherein the increased diseguilibrium is computed respectively as 
5/5 may for 5 > 0 or 8/5 m j n for 5 < 0, wherein each of the 5 values is a value of the coefficient of 
diseguilibrium. 
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104. (CURRENTLY AMENDED): A process as in claim 103, wherein the CL-F region is N-covered to 
within [x,y], whereby it is possible for polymorphisms within x of each other to be in linkage 
disequilibrium for the population, wherein x is any one of i) through iv) inclusive: i) less than or equal to 
about the greatest chromosomal length, computed by any method, for which linkage disequilibrium has 
been observed between any polymorphisms in any population of the species, ii) about 10 to 12 cM or an 
equivalent thereof , iii) less than or equal to about 1 million bp or an equivalent thereof, iv) less than or 
equal to about 250,000 bp or an equivalent thereof and y is about 0.2 and N > 1 . 

105. (CURRENTLY AMENDED): A process as in claim 104, wherein there are thousands of covering 
markers, th e chromosom al d i st a nc e x i s short e nough th a t po l ymorph i sms w i th i n x of e ach oth e r ar e 
li kely to b e in linkag e d i s e qu ili brium w i th ea ch oth e r. 

106. (CURRENTLY AMENDED): A process as in claim +04 103, wherein the chromosomal location 
coordinates of the CL-F region range over a chromosome or a subregion of interest and the least 
common allele frequency coordinates range over a subrange or the range 0 to 0.5 so that whereby each 
CL-F point located on the chromosome or in the subregion of interest and within the subrange or range 
is in the CL-F region, wherein the chromosome or the subregion of interest is completely covered by 
chromosomal segments, wherein the segments may or may not overlap, wherein the segments are 
short enough that polymorphisms within each segment are likely to be in linkage disequilibrium with 
each other, wherein each covering marker belongs to a subset of covering markers, wherein there is 
more than one marker in each subset, whereby there are two or more markers in each subset, wherein 
the markers in each subset have approximately the same allele freguencies, wherein the difference 
between the least common allele freouencies of any two markers in a subset does not exceed 0.15, 
wherein the markers in each subset are located within one segment and within each segment there are 
five subsets, or more or less than five subsets of covering markers. , wh e r e in th e le ngth of e ach s e gm e nt 
i s le ss than or e qua l to 7 to 10 cM, or wher ei n the l e ngth of ea ch s e gm e nt is le ss than 1 cM, wh e r ei n x i s 
le ss than or e qu al to the l ength of ea ch s e gm e nt. 

107. (CURRENTLY AMENDED): A process as in claim 104, wherein the least common allele frequency 
coordinates of the CL-F region range over the subrange 0 to 0.2, and the CL-F region is N covered to 
within [x, y] and y is 0.15 whereby so that each covering marker is within the subrange 0 to 0.35, 
wherein a panel of bi-allelic markers favoring markers with least common allele frequencies near 0.5 is 
not chosen, conv e nt i on al mark e r map to achi e ve h i gh h e t e rozygos i ty of th e m a rk e rs i n the map (so that 
th e le ast common a l lele fr e qu e nc ie s of th e m a rk e rs i n th e m a p a r e pr e f e r e nt i ally n e ar 0.5) i s not chos e n. 



108. (CURRENTLY AMENDED): A process as in claim 103+04. wherein the CL-F region is N covered 
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to within [x,y], wherein x is less th a n or e qual to about 250,000 bp or a n e quiva lo nt th e r e of and y is 
greater than le ss th a n or e qu al to about 0.2 and wherein the CL-F region is not N covered to within 
fx. about 0.21 . 

109. (PREVIOUSLY ADDED): A process as in claim 107, wherein the species is human being, wherein 
the chromosomal distance x is short enough that polymorphisms within x of each other are likely to be in 
linkage disequilibrium with each other. 

110. (CURRENTLY AMENDED): A process as in claim 104, wherein the chromosomal location 
coordinates of the CL-F region range over a chromosomal segment an e ntir e g e n e structur e and the 
least common allele frequency coordinates range over a subrange or the range 0 to 0.5 so that whereby 
each CL-F point located in the segment e ntir e g e n e structur e and within the subrange or range is in the 
CL-F region. 

111. (CURRENTLY AMENDED): A process as in claim 106, the CL-F region is N-covered to within rx,v1, 
wherein v is about 0.2. 10 4 , wh e r e in the chromosoma l l ocat i on coord i n a tes of th e CL F r e gion rang e 
ov e r a g e n e r e gion, and th e le ast common a l le le fr e qu e ncy coord i nat e s rang e ov e r a subrang e or th e 
r a ng e 0 to 0.5 so that e ach CL - F po i nt l ocat e d i n th e g e n e r e g i on a nd within th e subr a ng e or rang e i s i n 
th e CL - F r e gion, wh e r ei n th e t e rm "gen e r e g i on" is us e d i n th e s e ns e the t e rm "gen e r e g i on" is us e d i n 
th e t e rm " i nsu l in g e n e region" and wh e re i n th e t e rm "g e ne" in th e term "gen e region" do e s not m e an a 
tra i t - causing polymorphism. 

112. (CURRENTLY AMENDED): A process as in claim 106, wherein there are thousands of covering 
markers, th e subregion of int e r e st is a g e n e r e g i on, wh e r e in the t e rm "g e ne r e g i on" i s us e d i n the s e ns e 
th e term "gen e r e gion" is used in th e t e rm " i nsu li n g e n e r e g i on" and wh e r e in th e t e rm "gen e " i n th e t e rm 
"g e n e reg i on" do e s not m e an a trait - causing po l ymorph i sm. 

113. (PREVIOUSLY ADDED): A process as in claim 105, wherein the species is human being, wherein 
the CL-F region is N covered to within [x,y], wherein y is 0.2. 

114. (CURRENTLY AMENDED): A process as in claim 107, wherein N>2 and no pair of covering 
markers is redundant within fxyl. 109, wher ei n N > 2, and th e numb e r of cov e ring mark e rs is 12 or mor e. 



Amendment/Response for Application No. 09/623,068. Applicant(s) MCGINNIS ET AL. 
June 29, 2004 



10 



115. (CURRENTLY AMENDED): A process as in claim 44 3106. wherein the CL-F region is N-covered 
to within fx,vl wherein v is about 0.2, wh e r ei n N > 2, wherein the species is human being, wherein the 
CL-F region is a segment-subrange, wherein the segment of the segment-subrange is the fegieft 
subreqion of interest, wh e r ei n th e reg i on of i nt e r e st i s a gen e r e g i on, wh e r ei n th e subreg i on of i nt e r e st i s 
compl e t e ly cov e r e d by chromosomal s e gm e nts, wh e r ei n th e s e gm e nts may or may not ov e rlap, wh e r ei n 
th e segments are short e nough th a t polymorphisms with i n e ach s e gm e nt ar e l ik el y to be i n li nkag e 
d i s e qu i librium w i th e ach oth e r, wh e r ei n th e l e ngth of e ach s e gment is l e ss than 1 cM, wh e r e in e ach 
cov e ring m a rk e r b el ongs to a subs e t of cov e ring mark e rs, wh e rein th e r e is mor e th a n on e mark e r i n 
e ach subs e t, wh e r ei n the mark e rs i n ea ch subs e t hav e approx i mat el y th e s a m e al lele fr e qu e nc ie s, 
wh e r ei n th e m a rk e rs i n e a ch subs e t a r e l ocat e d w i thin one s e gm e nt a nd w i th i n ea ch segm e nt th e r e ar e 
on e or mor e subs e ts of covering mark e rs, w herein the subrange of the segment-subrange is the 
subrange 0 to 0.1 so that whereby each covering marker is within the subrange 0 to about 0.3, wh e r ei n 
th e lea st common a l l ele fr e qu e ncy of on e or mor e cov e ring m a rk e rs i s le ss than 0.2, wh e r ei n th e 
numb e r of cov e ring m a rkers i s 12 or mor e , wherein a panel of bi-allelic markers favoring [markers with 
least common allele frequencies near 0.5 is not chosen, conv e nt i onal mark e r map to ach ie v e h i gh 
h e t e rozygos i ty of th e mark e rs i n the map (so th a t th e le ast common a l le l e fr e qu e nc i es of th e mark e rs i n 
th e map ar e pr e f e r e nt i ally n e ar 0.5) i s not chos e n. 

116. (PREVIOUSLY ADDED): A process as in claim 115, wherein no two covering markers in the same 
subset provide nearly identical information with respect to their linkage and association with a third 
polymorphism. 

1 1 7. (PREVIOUSLY ADDED): A process as in claim 116, wherein each covering marker is an SNP. 

118. (CURRENTLY AMENDED): A process as in claim 11 4 , wh e r e in e ach covering marker is an SNP. 
116, wherein there are thousands of covering markers. 

119. (CURRENTLY AMENDED): A process as in claim 4O8110, wherein the CL-F region is a segment- 
subrange, wherein the subrange of the segment-subrange is the subrange 0 to 0.1 so th a t whereby 
each covering marker is within the subrange 0 to about 0.3, wherein a panel of bi-allelic markers 
favoring markers with least common allele freouencies near 0.5 is not chosen, conv e nt i ona l m a rk e r map 
to a chi e ve h i gh h e t e rozygos i ty of th e mark e rs i n the m a p (so that the l east common allele fr e qu e nc ie s of 
th e mark e rs i n th e m a p a re pr e f e r e nt ia lly n e ar 0.5) i s not chos e n. 

120. (CURRENTLY AMENDED): A process as in claim 110, wherein the species is not human . 4€8t 
wh e re i n th e chromosoma l l ocat i on coord i nat e s of th e CL F r e g i on rang e ov e r a s e gm e nt an e nt i r e g e n e 
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structur e and th e l e ast common a llele fr e qu e ncy coord i n a t e s rang e ov e r a subrang e or th e rang e 0 to 
0.5 wh e r e by so that each CL - F po i nt l ocat e d i n th e s e gm e nt ent i re g e ne structure and w i th i n th e 
subrang e or rang e i s in th e CL - F r e g i on. 

121. (PREVIOUSLY ADDED): A process as in claim 119, wherein the species is human being. 

122. (CURRENTLY AMENDED): A process as in claim 119, wherein the segment of the segment- 
subrange i nc l udes is an entire gene structure, wherein the CL-F region is N-covered to within [x,y]-and-y 

123. (CURRENTLY AMENDED): A process as in claim 119, wherein there are thousands of covering 
markers, the s e gm e nt of the segm e nt - subrange i s a g e n e r e gion, wh e rein the t e rm "gene r e gion" i s 
us e d i n th e s e ns e the t e rm "g e ne r e g i on" is us e d in th e t e rm "insul i n g e n e r e g i on" and wh e r e in th e t e rm 
"g e n e " in th e t e rm "g e n e r e g i on" do e s not m e an a tra i t caus i ng polymorphism. 

124. (CURRENTLY AMENDED): A process as in claim 119, wherein N>2 and no pair of covering 
markers is redundant within fx.vl. N > 2 and th e n umb e r of cov e r i ng mark e rs i s 12 or more . 

125. (PREVIOUSLY ADDED): A process as in claim 119, wherein the least common allele frequency of 
one or more covering markers is less than 0.2. 

126. (PREVIOUSLY ADDED): A process as in claim 119, wherein the chromosomal distance x is short 
enough that polymorphisms within x of each other are likely to be in linkage disequilibrium with each 
other. 

127. (CURRENTLY AMENDED): A process as in claim 103, wherein the CL-F region is N-covered to 
within [x,y], whereby it is possible for polymorphisms within x of each other to be in linkage 
diseguiiibrium for the population, wherein the least common allele freguencv coordinates of the CL-F 
region range over a subrange, wherein x is any one of i) through iv) inclusive: i) less than or equal to 
about the greatest chromosomal length, computed by any method, for which linkage disequilibrium has 
been observed between any polymorphisms in any population of the species, ii) about 10 to 12 cM or an 
equivalent thereof , iii) less than or equal to about 1 million bp or an equivalent thereof, iv) less than or 
equal to about 250,000 bp or an equivalent thereof and y is about 0.2 and N > 1 . 

128. (CURRENTLY AMENDED): A process as in claim 127, wherein the number of covering markers is 
thousands. 8 or more. 
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129. (PREVIOUSLY ADDED): A process as in claim 127, wherein the chromosomal location 
coordinates of the CL-F region range over an entire chromosome and the least common allele 
frequency coordinates range over a subrange or the range 0 to 0.5 so that each CL-F point located on 
the chromosome and within the subrange or range is in the CL-F region or wherein the CL-F region is a 
segment-subrange. 

130. (PREVIOUSLY ADDED): A process as in claim 127, wherein the chromosomal distance x is short 
enough that polymorphisms within x of each other are likely to be in linkage disequilibrium with each 
other. 

131 . (PREVIOUSLY ADDED): A process as in claim 127, wherein the species is human being. 

132. (CURRENTLY AMENDED): A process as in claim 127, wherein N>2 and no pair of covering 
markers js redundant within Fx.vl, and wherein the chromosomal location coordinates of the CL-F region 
range over a chromosome or chromosomal segment an e ntir e g e n e structur e and the least common 
allele frequency coordinates range over a subrange or th e rang e 0 to 0.5 so that whereby each CL-F 
point located in the chromosome or chromosomal segment entire g e ne structur e and within the 
subrange or r a ng e is in the CL-F region. 

133. (CURRENTLY AMENDED): A process as in claim 127, wherein N>2 and no pair of covering 
markers is redundant within fx,vl th e chromosomal l ocation coordinat e s of th e CL - F reg i on ar e i n on e or 
more gen e s, wh e r e in th e t e rm "g e n e " is us e d in th e t e rm's usu al s e ns e , wh e r e in th e term "g e n e " do e s 
not m e an a trait causing po l ymorphism. 

134. (CURRENTLY AMENDED): A process as in claim 3, wherein the CL-F region is N-covered to 
within [x,y], wherein x is any one of i) through iv) inclusive: i) less than or equal to about the greatest 
chromosomal length, computed by any method, for which linkage disequilibrium has been observed 
between any polymorphisms in any population of the species, ii) about 10 to 12 cM or an equivalent 
thereof , iii) less than or equal to about 1 million bp or an equivalent thereof, iv) less than or equal to 
about 250,000 bp or an equivalent thereof and y is 0.25 and N > 1 ; further comprising the act of: 

f)localizing the trait-causing polymorphism to the chromosomal location-least common allele frequency 
(CL-F) location of one or more markers that show evidence for linkage based on the calculations of act 
e), wherein the localizing uses a technique or techniques that detects gradients, wherein the detection 
technique or techniques uses a gradient along the allele frequency dimension. 
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135. (PREVIOUSLY ADDED): A process as in claim 134, wherein the detection technique or techniques 
uses a computer. 

136. (PREVIOUSLY ADDED): A process as in claim 134, wherein the chromosomal location 
coordinates of the CL-F region ranges over an entire chromosome or over all the chromosomes of the 
species and the least common allele frequency coordinates range over a subrange or the range 0 to 0.5 
so that each CL-F point located on the chromosome or a chromosome and within the subrange or range 
is in the CL-F region. 

137. (PREVIOUSLY ADDED): A process as in claim 135, wherein the chromosomal location 
coordinates of the CL-F region ranges over an entire chromosome or over all the chromosomes of the 
species and the least common allele frequency coordinates range over a subrange or the range 0 to 0.5 
so that each CL-F point located on the chromosome or within a chromosome and within the subrange or 
range is in the CL-F region. 

138. (CURRENTLY AMENDED): A process as in claim 104, wherein the CL-F region is a collection of 
one or more CL-F points, wherein each point in the CL-F region is the location of a known polymorphism 
that is a possible trait-causing polymorphism, wherein each possible trait-causing polymorphism has the 
characteristic described in (1): (1) any one possible trait causing polymorphism in the CL-F region is in 
known linkage disequilibrium with a covering marker that is within [x,y] of the one trait-causing 
polymorphism. 

139. (CURRENTLY AMENDED): A process as in claim 138, wherein each possible trait-causing 
polymorphism has the characteristic described in (1): (1) any one possible trait causing polymorphism in 
the CL-F region is in known positive linkage disequilibrium with a covering marker that is within [x,y] of 
the one trait-causing polymorphism. 



140. (PREVIOUSLY ADDED): A process as in claim 139, wherein the positive linkage disequilibrium is 
greater than or equal to 1/2 8 ma x- 
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141 . (CURRENTLY AMENDED): A process as in claim 104, wherein the CL-F region is a collection of 
one or more CL-F points, wherein each point in the CL-F region is the location of a known polymorphism 
that is a possible trait-causing polymorphism, wherein there is increased power of an association-based 
linkage test to detect evidence for linkage between each of one or more of the covering markers and the 
trait when the trait-causing polymorphism is located at a point in the CL-F region, wherein each possible 
trait-causing polymorphism has the characteristic described in (1): 

(1) for any one possible trait-causing polymorphism the increased power to detect evidence for linkage 
of a covering marker and the trait is increased compared to the power to detect evidence for linkage of 
an other marker and the trait, wherein the increased power is quantified by a difference between a 
mean x 2 tdt calculation for the covering marker and a mean x 2 tdt calculation for the other marker, 
wherein each of the two mean x 2 tdt calculations uses r = 5, additive mode of inheritance and sample 
size of 200 hundred families with 2 affected sibs and known association data ; wherein each of the two 
mean x^dt calculations equals 800(H/F) (2 P t -1) 2 ; wherein the values of (H/F) and P t used in each 

mean x^dt calculation are for an allele of the covering marker and an allele of the possible trait-causing 
polymorphism or are for an allele of the other marker and the allele of the possible trait-causing 
polymorphism respectively; wherein the disequilibrium between the covering marker and the possible 
trait-causing polymorphism is not greater than the disequilibrium between the other marker and the 
possible trait-causing ploymorphism when each of the two disequilibria is computed respectively as 
5/5 ma x for 8 > 0 or 5/5 m j n fc > r s < °> wherein each of the 5 values is a value of the coefficient of 
disequilibrium. 

142. (CURRENTLY AMENDED): A process as in claim 103, wherein the CL-F region is a collection of 
one or more CL-F points, wherein each point in the CL-F region is the location of a polymorphism that is 
a possible trait-causing polymorphism, wherein there is increased power of an association-based 
linkage test to detect evidence for linkage between each of one or more of the covering markers and the 
trait when the trait-causing polymorphism is located at a point in the CL-F region, wherein each possible 
trait-causing polymorphism has the characteristic described in (1): 

(1) for any one possible trait-causing polymorphism the increased power to detect evidence for linkage 
of a covering marker and the trait is increased compared to the power to detect evidence for linkage of 
an other marker and the trait, wherein the increased power is quantified by a difference between a 
mean x 2 tdt calculation for the covering marker and a mean x 2 tdt calculation for the other marker, 
wherein each of the two mean x 2 tdt calculations uses r = 5, additive mode of inheritance and sample 
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size of 200 hundred families with 2 affected sibs and known association data ; wherein each of the two 
mean x 2 tdt calculations equals 800(H/F) (2 P t -1) 2 ; wherein the values of (H/F) and P t used in each 
mean x 2 tdt calculation are for an allele of the covering marker and an allele of the possible trait-causing 
polymorphism or are for an allele of the other marker and the allele of the possible trait-causing 
polymorphism respectively; wherein the disequilibrium between the covering marker and the possible 
trait-causing polymorphism is not greater than the disequilibrium between the other marker and the 
possible trait-causing ploymorphism when each of the two disequilibria is computed respectively as 
6/5max for S > 0 or S/8 m j n for 8 < 0, wherein each of the 5 values is a value of the coefficient of 
disequilibrium, wherein m is the allele frequency of the allele of the covering marker, wherein p is the 
allele frequency of the allele of the possible trait-causing polymorphism, and wherein the m/p ratio 
departs from unity or 6 is not close to 8 max . 

143. (CURRENTLY AMENDED): An apparatus A process as in claim 142, wherein the m/p ratio departs 
from unity or 8 is not close to 8 max , and wherein the difference between the allele frequencies m and p is 
greater than or equal to 0.1. 

144. (CURRENTLY AMENDED): An apparatus A process as in claim 142, wherein the difference 
between the allele frequencies m and p is greater than or equal to 0.05 or 8 is not close to 8 max . 

145. (CURRENTLY AMENDED): A process for obtaining genotype/sample allele frequency data as in 
claim 33, wherein the CL-F region is for a species and a population and the population is a group of 
individuals as in the field of population genetics, wherein tho covering mark e rs aro chosen with att e ntion 
to m a rk e r a l l olo frequ e ncy and the choice of covering markers is based on using uses similarity of 
marker allele frequency and possible trait-causing polymorphism allele frequency to increase the power 
of an association based linkage test to detect evidence for linkage, wherein a panel of bi-allelic markers 
favoring markers with least common allele frequencies near 0.5 is not chosen, conv o nt i on al mark e r map 
to achi e ve high heterozygosity of th o mark e rs in th e map (so that the l oa st common allel e fr e quenc ie s of 
th e mark e rs in the map ar e pr e f e r e ntially n e ar 0.5) i s not chos e n, wherein the choice of covering 
markers is not based on the assumption that a covering marker is the trait-causing polymorphism, 
wherein an essentially one-dimensional panel of markers for a linkage study is not chosen, wherein the 
essentially one-dimensional panel is any panel not based on using similarity of ma rker allele frequency 
and possible trait-causing polymorphism allele freouencv to increase the power of an association-based 
linkage test to detect evidence for linkage . 



146. (CURRENTLY AMENDED): A process as in claim 145, wherein the oenotvpe/sa mple allele 
freouencv data is genotype data or sample allele freouencv data or an e quivalent thereof, wherein the 
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S ?iion° 4 s N-covered to within [x,y], whereby it is possible for polymorphisms within x of each other 
tn pp in linkage dis ~ y ■Mihm.m for the population, w herein x is any one of i) through iv) inclusive: i) less 
than or equal to about the greatest chromosomal length, computed by any method, for which linkage 
disequilibrium has been observed between any polymorphisms in any population of the species, ii) 
about 10 to 12 cM or an equivalent thereof , iii) less than or equal to about 1 million bp or an equivalent 
thereof, iv) less than or equal to about 250,000 bp or an equivalent thereof and y is about 0.2 and N > 1 . 

147 (PREVIOUSLY ADDED): A process as in claim 146, wherein the chromosomal distance x is short 
enough that polymorphisms within x of each other are likely to be in linkage disequilibrium with each 
other. 

148. (CURRENTLY AMENDED): A process as in claim 444* 145 , wherein the genotype/sample allele 
freq uency data is o^ntvne data or s a mple allele frequency data or an equivalent thereof, wherein the 
chromosomal location coordinates of the CL-F region range over a chromosome or a subregion of 
interest and the least common allele frequency coordinates range over a subrange or the range 0 to 0.5 
so that each CL-F point located on the chromosome or in the subregion of interest and within the 
subrange or range is in the CL-F region, wherein the chromosome or the subregion of interest is 
completely covered by chromosomal segments, wherein the segments may or may not overlap, wherein 
the segments are short enough that polymorphisms within each segment are likely to be in linkage 

disequilibrium with each -th h — ! " ^ h ™° ri ™ marker belonns t0 a subset of °° ye ™ q 
w hPrein there is mm* than one mark e r m par* subset, whereby there are two or more markers in each 
.Mh S et wherein th» m^r* in each s ^ t havP approximately the same allele frequencies, wherein 
the difference betwpen the least common allele frequencies of any two markers in a subset does not 
Pxceed 0.15. whprPin the marker? in each subset ar e l ocat ed with in one segment and within each 
moment there are five subsets, o r mnre or less than five subsets of covering markere.w hemn-the 
l o ngth of oach s o gmont ic l oc o th i n or e qua l to 7 t n 1 0 cM, or whoroin tho l en gth of oa c h mg mnnt is 
l o ss than 1 oM, whoroin x i s I ocs than or equal to tho longth of oach sogment . 

149. (CURRENTLY AMENDED): A process as in claim 146, wherein the least common allele frequency 
coordinates of the CL-F region range over the subrange 0 to 0.2, and the CL-F region is N covered to 
within [x, y] and y is 0.15 se4hat whereby each covering marker is within the subrange 0 to 0.35. 

150. (CURRENTLY AMENDED): A process as in claim 446145, wherein the genotype/sample allele 
frpg uPHnv data is oe nntv pP data or sam p'* ***** frequency data or an equivalent thereof, wherein the 
CL-F region is N covered to within [x,y], wherein x i s loss than or ogual to about 25 0 , 0 00 hp o r m 
o quival o nt thereof and y is grejjteqhan l oos than or oqua l to ah o . i t 0.2 and wherein the CL-F region is 
nnt im covered to within fx. about 0.21 . 
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1 51 . (CURRENTLY AMENDED): A process as in claim 148 wherein the CI -F region is N covered to 
within r„ and v is about 0.2. 140, wh o r o in tho c p orio s i s human boing, w h o r oi n the r- hr o m ono mal 
d is tanoo x i c chort enough that p ol ymorphisms w i thin y n f oach othor or n l iko ly to b o in link a ge 
d i soquilibrium with o ach other. 

152. (CURRENTLY AMENDED): A process as in claim 146, wherein the chromosomal location 
coordinates of the CL-F region range over an entire gene structure and the least common allele 
frequency coordinates range over a subrange or the range 0 to 0.5 so^whereby each CL-F point 
located in the entire gene structure and within the subrange or range is in the CL-F region. 

153. (CURRENTLY AMENDED): A process as in claim 146, wherein N>2 and wherein the 
chromosomal location coordinates of the CL-F region range over a gefiew^segment, and the least 
common allele frequency coordinates range over a subrange u. t ho rang o 0 to 0 th i t whereby_each 
CL-F point located in the seamentg eo^egioft and within the subrange of-range-is in the CL-F region T 
whor o in th o form "g o no r o gion" r ,r nd in tho con™ tho form °gono rogi n n" in nsod i n tho f o rm "insul i n 
gono r e gion" and w horo i n th o tnrm "gono" i n tho torm °gnn o rogion" d oo n n o t moan a tra i t mu ri ng 
polymorphis m and wherein nr> pair of coverinn markers within Tx.vl is redundnant. 

154. (CURRENTLY AMENDED): A process as in claim 148, wherein there are thousands of covering 
markersA l iu bu b . o gion of int n r n nt i n n gono rogion, whoroin tho torm " go n o r o gion" i c u so d in th o r on s e 
t ho t o rm "gone r r grrT thn tnrm "in m iin n o no rog i on" and whoroin th o term "gono" i n the term 
"gono rogion" doos not moan a trait - caus i ng po l ymorphism. 

155. (PREVIOUSLY ADDED): A process as in claim 147, wherein the species is human being, wherein 
the CL-F region is N covered to within [x,y], wherein y is 0.2. 

156. (CURRENTLY AMENDED): A process as in claim 149 wherein N>? and no pair of covering 
msrkPr* is redundant within fx.vl. 4 51 . w h o ro i n M 1 2 , n nd tho numbor o f r- ow o ring markoro H- 1*> o r 

mors 

157. (CURRENTLY AMENDED): A process as in claim 15 1154, wh o roin N l 2, wh o ro i n th o q wKw i s 
^maf^m, wherein the CL-F region is a segment-subrange, wherein the segment of the segment- 
subrange is the region subreoion of interest, w liu.u ii i the ro g i on o f i nt n r n rt V , a gono rog i on, whoroin th» 
c u brcgio n o f int r rnnt r ™ m? x^ mu n r n ri h v r hr o mosomal sogmontn, wl .o oin th o c o gm n nt r nmy o r 
may not ovorlap, whoroin tho c og monto ar o chort o n o ugh that polymorphi s ms w ithin o nr h no g m o nt nre 
l i k o ly to b o in linkag e) dic o qui l i h ri u m w i th oach oth o r, whoroin tho longth o f uju H cogm o nt in I r w th n n 1 
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cM, wh o roin e ach covoring markor b o longc to a cubset of covoring markor s , whoroin th o ro i s mor e tnan 

on o markor i n oach subsot, whoro i n tho markors in oach cubcot hav e approx i mate l y tho samo a ll o l e 
fr o qu o ncios, wh o r o in tho markors in oach subsot aro l ocatod w i thin ono sogmont and w i th i n each 
s o gm o nt th o r o ar o ono or mor o subsots of covoring mark e rs, wherein the subrange of the segment- 
subrange is the subrange 0 to 0.1 se-tbat whereby each covering marker is within the subrange 0 to 
about 0.3. about 0.3, whorein tho l oast common allolo froquoncy of ono or moro cov o ring markors is l e ss 
than 0.2, wh o ro i n the number of cov o ring markors i s 12 or more. 

158. (PREVIOUSLY ADDED): A process as in claim 157, wherein no two covering markers in the same 
subset provide nearly identical information with respect to their linkage and association with a third 
polymorphism. 

159. (CURRENTLY AMENDED): A process as in claim 158, wherein there are thousands of covering 
markers oaoh cov e ring marker i s an SNP. 

160. (NEW): A process as in claim 103, wherein the chromosomal location coordinates of the CL-F 
region range over a chromosome or a subregion of interest and the least common allele frequency 
coordinates range over a subrange or the range 0 to 0.5 whereby each CL-F point located on the 
chromosome or in the subregion of interest and within the subrange or range is in the CL-F region, 
wherein the chromosome or the subregion of interest is completely covered by chromosomal segments, 
wherein the segments may or may not overlap, wherein the segments are short enough that 
polymorphisms within each segment are likely to be in linkage disequilibrium with each other, wherein 
each covering marker belongs to a subset of covering markers, wherein there is more than one marker 
in each subset, whereby there are two or more markers in each subset, wherein the markers in each 
subset have approximately the same allele frequencies, wherein the difference between the least 
common allele frequencies of any two markers in a subset does not exceed 0.15, wherein the markers 
in each subset are located within one segment and within each segment there are five subsets, or more 
or less than five subsets of covering markers, wherein no two covering markers in the same subset 
provide nearly identical information with respect to their linkage and association with a third 
polymorphism, whereby the CL-F region is a rectangular region bounded by the chromosome or 
subregion of interest in the chromosomal location dimension and bounded by the subrange or range in 
the allele frequency dimension, whereby each point in the CL-F region has the characteristic described 
in (1): (1) any one point is N-covered to within [L, y] by covering markers that belong to a segment that 
contains the point, L is the length of the segment, y is about 0.2, and N > 2. 



161. (NEW): A process as in claim 160, wherein there are more than 5 subsets of markers within each 
segment, wherein the CL-F region is N covered to within [x,y], x is the length of the longest segment, y 
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is about 0.2 and N > 2, and wherein some segments do not overlap, whereby the number of covenng 

markers is at least 20. 

162. (NEW): A process as in claim 160, wherein there are thousands of covering markers. 

163. (NEW): A process as in claim146, wherein the genotype data/sample allele frequency data is for 
an association-based linkage study. 

164. (NEW): A process as in claim 148, wherein the genotype data/sample allele frequency data is for 
an association-based linkage study. 

165. (NEW): A process as in claim 150, wherein the genotype data/sample allele frequency data is for 
an association-based linkage study. 

166. (NEW): One or more copies of a set of oligonucleotides as in claim 78, wherein the CL-F region is 
for a species and a population and the population is a group of individuals as in the field of population 
genetics, wherein the choice of covering markers is based on using similarity of marker allele frequency 
and possible trait-causing polymorphism allele frequency to increase the power of an association based 
linkage test to detect evidence for linkage, wherein the choice of covering markers is not based on the 
assumption that a covering marker is the trait-causing polymorphism, wherein an essentially one- 
dimensional panel of markers for a linkage study is not chosen, wherein the essentially one-dimensional 
panel is any panel not based on using similarity of marker allele frequency and possible trait-causing 
polymorphism allele frequency to increase the power of an association-based linkage test to detect 
evidence for linkage, wherein the CL-F region is N-covered to within [x,yl, whereby it is possible for 
polymorphisms within x of each other to be in linkage disequilibrium for the population, wherein x is any 
one of i) through iv) inclusive: i) less than or equal to about the greatest chromosomal length, computed 
by any method, for which linkage disequilibrium has been observed between any polymorphisms in any 
population of the species, ii) about 1 0 to 1 2 cM or an equivalent thereof , iii) less than or equal to about 
1 million bp or an equivalent thereof, iv) less than or equal to about 250,000 bp or an equivalent thereof 
and y is about 0.2 and N > 1 . 

167. (NEW): One or more copies of a set of oligonucleotides as in claim 78, wherein the CL-F region is 
for a species and a population and the population is a group of individuals as in the field of population 
genetics, wherein the choice of covering markers is based on using similarity of marker allele frequency 
and possible trait-causing polymorphism allele frequency to increase the power of an association based 
linkage test to detect evidence for linkage, wherein the choice of covering markers is not based on the 
assumption that a covering marker is the trait-causing polymorphism, wherein an essentially one- 
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dimensional panel of markers for a linkage study is not chosen, wherein the essentially one-dimensional 

panel is any panel not based on using similarity of marker allele frequency and possible trait-causing 

polymorphism allele frequency to increase the power of an association-based linkage test to detect 

evidence for linkage wherein the chromosomal location coordinates of the CL-F region range over a 

chromosome or a subregion of interest and the least common allele frequency coordinates range over a 

subrange or the range 0 to 0.5 so-tnat wherebv each CL-F point located on the chromosome or in the 

subregion of interest and within the subrange or range is in the CL-F region, wherein the chromosome 

or the subregion of interest is completely covered by chromosomal segments, wherein the segments 

may or may not overlap, wherein the segments are short enough that polymorphisms within each 

segment are likely to be in linkage disequilibrium with each other, wherein each covering marker 

belongs to a subset of covering markers, wherein there is more than one marker in each subset, 

whereby there are two or more markers in each subset, wherein the markers in each subset have 

approximately the same allele frequencies, wherein the difference between the least common allele 

frequencies of any two markers in a subset does not exceed 0.15, wherein the markers in each subset 

are located within one segment and within each segment there are five subsets, or more or less than 

five subsets of covering markers. 

168. (NEW): One or more copies of a set of oligonucleotides as in claim 78, wherein the CL-F region is 
for a species and a population and the population is a group of individuals as in the field of population 
genetics, wherein the choice of covering markers is based on using similarity of marker allele frequency 
and possible trait-causing polymorphism allele frequency to increase the power of an association based 
linkage test to detect evidence for linkage, wherein the choice of covering markers is not based on the 
assumption that a covering marker is the trait-causing polymorphism, wherein an essentially one- 
dimensional panel of markers for a linkage study is not chosen, wherein the essentially one-dimensional 
panel is any panel not based on using similarity of marker allele frequency and possible trait-causing 
polymorphism allele frequency to increase the power of an association-based linkage test to detect 
evidence for linkage wherein the CL-F region is N covered to within [x,y], wherein y is greater than 0.2 
and wherein the CL-F region is not N covered to within [x, about 0.2]. 

169. (NEW): One or more copies of a set of oligonucleotides as in claim 166, wherein the one or more 
copies are for use in obtaining genotype data or sample allele frequency data for an association-based 
linkage study. 



170. (NEW): One or more copies of a set of oligonucleotides as in claim 167, wherein the one or more 
copies are for use in obtaining genotype data or sample allele frequency data for an association-based 
linkage study. 
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171 . (NEW): One or more copies of a set of oligonucleotides as in claim 168, wherein the one or more 
copies are for use in obtaining genotype data or sample allele frequency data for an association-based 
linkage study. 



